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(57) ABSTRACT 

Rolling method and line for rails or other Sections Starting 
from a Steel bar, including a roughing Step and a finishing 
Step. The roughing Step provides use of a two-high revers 
ible roughing stand, or BDM (Break-Down Mill), associated 
with a reversible edging stand (RES), which can be located 
irrespectively upstream or downstream of the BDM stand. 

27 Claims, 3 Drawing Sheets 
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ROLLING METHOD AND LINE FOR RAILS 
OR OTHER SECTIONS 

FIELD OF THE INVENTION 

The invention concerns a rolling method and line for any 
Section or metal profile, Such as for example, railway lines, 
starting from billets or blooms, which provides the use of a 
reversible edging stand (RES) combined with a two-high 
reversible roughing stand or Break-Down Mill (BDM) and 
positioned upstream or downstream thereof. Using the RES 
allows the use of a single BDM stand, irrespective of the 
Starting material, reducing the number of rolling passes in 
the BDM stand and in all the steps of the rolling sequence. 

BACKGROUND OF THE INVENTION 

It is well-known that to roll rails and other sections, 
Starting from billets or blooms, a roughing Step has to be 
carried out before the finishing Step. 

It is also well-known that Such roughing Step can be 
carried out using two BDM stands, respectively BDM1 and 
BDM2 arranged in Series, which can have plane and/or 
shaped rolls, arranged in various ways. 

In accordance with a first conventional Solution, shown 
schematically in FIG. 1, the BDM1 stand has two grooved 
profiles (PS1 and PS2) and is used only for plane passes, 
while the BDM2 stand, which has a series of six grooved 
profiles (from PS3 to PS8), is used as a stand to prepare 
shaped pieces for the Subsequent finishing train. This Solu 
tion entails wide roller tables, about 2.5-3 m, which repre 
sents a limit which is difficult to overcome, due to the 
excessive weight which the rolls would otherwise have, and 
also due to the constructional complexity, which would 
weigh on the movement members of the rolls and cause 
inherently high costs. Therefore, considering the size of the 
rolls, usually no wider than 3 m, and the Size of the Sections 
to be rolled, each rolling roll is provided at most with six 
grooved profiles. 

In accordance with a Second conventional Solution, shown 
schematically in FIG. 2, the stands BDM1 and BDM2 have 
only four grooved profiles each (respectively from PS1 to 
PS4 and from PS5 to PS8) to allow reducing the width of the 
roller table. 

The State of the art also includes the use of a roughing 
train of the so-called “open' type, that is, provided with two 
reversible stands GR1 and GR2, shown schematically in 
FIG.3, each having four grooved profiles (respectively from 
PS1 to PS4 and from PS5 to PS8). 

Therefore, conventional rolling lines are not compact and 
require considerable investment to make civil engineering 
Structures, Such as foundations and the plant (sheds) for 
these lines, Since Such lines do not allow concentration of the 
roughing operations, upstream of the finishing train, in a 
limited area. 

U.S. Pat. No. 5,904,061 discloses a method of rolling 
finished Sections from a preliminary rolling group consti 
tuted by a vertical two-high reversing stand (VVG) followed 
by a horizontal two-high reversing stand (VHG) with two 
shaped grooves. The VVG provides only for a simple 
upsetting of the base and head of the rail Section. The 
emerging rail Section is rolled in a reversing operation after 
three or more passes in the universal Stand and in two 
alternative grooves of an intermediate upsetting Stand. The 
Section is finish-rolled into a rail Section in an additional pass 
through the universal stand. This known method provides 
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2 
that the Starting product is already shaped as function of the 
final product to be obtained. The first profile of the VHG (i.e. 
WH1) is already shaped and the VVG is not exclusively 
used in combination with the first profile (WH1) of VHG, 
but also with the other profile (WH2). FR-A-2.529,480 
discloses a method for rolling rail from a hot-rolled bloom 
having a Square or rectangular croSS Section, wherein the 
method comprises the Steps of breakdown rolling, universal 
rolling, which is effected by causing the bloom to travel 
through a plurality of Stands making only a Single pass on 
each Stand, base-wheel rolling, head-wheel rolling and edg 
ing. The bloom is broken down into substantially H-shaped 
beam blank whose croSS Section is Symmetrical with respect 
to the center line of its web. In the base-wheel rolling, the 
flanges of the blank corresponding to the head and base of 
the rail are respectively rolled widthwise and thicknesswise 
in three or more passes using a pair of horizontal rolls and 
a vertical roll, respectively. Also in this case the vertical 
Stand (VE) performs only a simple upsetting of the heads of 
Such H-shaped profile before entering the finishing Section 
of the rolling line and, additionally, is not utilized in align 
ment with the grooved profile of Substantially rectangular 
form. 
DE-A-19743633 discloses a method of rolling finished 

Sections from preliminary Sections by means of roll Stand 
arrangements which operate in reversing operation and 
include a compact rolling group composed of a first univer 
Sal Stand at the entry Side and a Second universal Stand at the 
exit Side and an intermediate edging Stand arranged between 
the universal Stands, and a roughing group arranged in front 
of the compact rolling group and composed of Vertical 
non-reversing roll stands (VG) and horizontal roll stands 
(HG) having three shaped grooves. A rectangular prelimi 
nary Section or a preliminary Section having the approximate 
final dimensions is pre-shaped in the roll Stands of the 
roughing rolling group in a number of Shape changing 
passes and/or shape reduction passes. Subsequently, the 
Section is further shaped in the compact rolling group in 
Several shape changing passes or shape reduction passes in 
the universal Stand on the entry Side. Subsequently, the 
Section is shaped into the finished Section in the universal 
Stand on the exit Side or in the intermediate edging Stand, 
possibly also with the use of the Selectable grooves or the 
grooves of the roll Stands located next to each other. In this 
rolling line, the vertical Stand VG Solely performs a simple 
finishing of the edges of the Starting product. The first profile 
of HG has not a Substantially rectangular shape, but it is 
shaped. 
The present Applicant has devised and perfected the 

rolling method and line for rails or other Sections according 
to the invention to overcome disadvantages of the State of 
the art. 

SUMMARY OF THE INVENTION 

One of the purposes of the invention is to obtain rails or 
other Sections using a compact, Simple and economical 
rolling line and method, wherein it is not necessary to rotate 
the bar being worked as it passes from one grooved profile 
of the rolling rolls to the other. 

In accordance with the purpose, the rolling method and 
line according to the invention provide to use an edging 
Stand only for the edging operations, thus leaving the 
roughing operations and the preparation of the shaped pieces 
to a Single BDM Stand, in order to reduce the equipment 
necessary for the roughing/preparatory rolling Sequences. 
The edging Stand can be arranged irrespectively. upstream 

or downstream of the BDM stand, according to the starting 
material and the rolling Sequence. 
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We thus obtain a very compact reversible roughing 
assembly which can be defined as a Reversible Compact 
Roughing Mill (RCRM). 

Compared with the state of the art, the rolling method and 
line according to the invention have at least the following 
advantages: a very compact layout of the rolling line; a 
reduction in the main rolling equipment used and the relative 
operating spare parts, reduced investment costs thanks to the 
reduction of the mechanical and electrical equipment, and 
the civil engineering Structures, Such as the foundations and 
the plant; and concentration of the roughing operations for 
the billets/blooms in a limited area, with a consequent 
reduction in the times needed to handle the rolled product; 
an increase in productivity of the roughing Zone compared 
with conventional Solutions as in the State of the art; 
improved functioning of the Zone where the Stands are 
changed and prepared thanks to the limited bulk and weight 
of the equipment; and better control of the rolling tempera 
ture due to compacting the roughing area. 
To be more exact, the edging Stand used in the method and 

line according to the invention operates at a convenient 
distance with respect to the BDM stand, upstream or down 
Stream thereof, on the same working axis and has the 
following characteristics: 

The rolling rolls can be cantilevered or have a double 
Support; the whole Stand can be displaced both laterally and 
Vertically to be positioned on the working axis or off-line, 
when it is not being used or for change-Over operations, it is 
possible to use shaped rolling rolls or rings, or a plane table; 
the command motor can be positioned either below or 
laterally with respect to the rolling axis. 

BRIEF DESCRIPTION OF THE DRAWINGS 

These and other characteristics of the invention will 
become clear from the following description of a preferred 
form of embodiment given as a non-restrictive example, 
with the aid of the attached Figures wherein: 

FIGS. 1, 2 and 3 are schematic views of three embodi 
ments according to the prior art. 

FIG. 4 is a schematic view from above of a rolling line 
according to the invention. 

FIG. 5 is a schematic representation of the shaped profiles 
of the rolling rolls of two stands in the line shown in FIG. 
4. 

DETAILED DESCRIPTION OF A PREFERRED 
FORM OF EMBODIMENT 

With reference to FIG. 4, a rolling line 10 for rails or other 
Sections, according to the invention, comprises a roughing 
assembly 11, able to receive at inlet a bar of steel 12 in the 
form of a billet or bloom, arriving for example from a 
continuous casting machine or from a storage unit not shown 
in the drawings, and a finishing train 13 of a conventional 
type, for example composed of universal and/or horizontal 
Stands in a reversible or continuous layout, not shown in the 
drawings. 

The roughing assembly 11 comprises in turn a reversible 
two-high roughing stand 15, better known as BDM (Break 
Down Mill), and a reversible edging stand 16 (RES). 
The BDM stand 15 comprises two working rolls 18 and 

19 (FIG. 5) shaped so as to define six grooved profiles 20, 
21, 22, 23, 24 and 25. In the first grooved profile 20, which 
has a Substantially rectangular transverse Section, the bar 12 
is able to pass twice, first in one direction and a Second time 
in the opposite direction, while in the other profiles 21-25 
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4 
the bar 12 is able to pass only once, as shown by the line of 
dashes in FIG. 5, or several times. 

Generally speaking, the width of the working rolls 18 and 
19 is about 2.5 m and the interaxis between the profiles 
20-25 varies between about 340 and 460 mm. 

The rolls 18 and 19 are connected to a first motor 28 (FIG. 
4) by means of spindles 29. The motor 28 can be positioned 
either below or laterally with respect to the rolls 18 and 19. 

Suitable means of a conventional type are able to translate 
the bar 12 axially to arrange it in alignment with the 
appropriate profile 20-25 and achieve the rolling Sequence. 
According to a variant, Suitable means, also of a conven 

tional type, are able to translate the working rolls 18 and 19 
axially to displace cyclically one of the profiles 20-25 in 
alignment with the rolling axis. 
The edging stand 16 comprises two working rolls 30 and 

31, arranged with their axes orthogonal with respect to those 
of the working rolls 18 and 19 of the BDM stand 15 and 
commanded by a second motor 32 by means of spindles 33. 
The working rolls 30 and 31 can be mounted either canti 
levered or with a double support. 
The working rolls 30 and 31 are shaped so as to define a 

Single grooved profile 35, having a cross-section Substan 
tially rectangular or Squared, in which the bar 12 is able to 
pass twice, once in one direction and a Second time in the 
opposite direction, after exiting from the profile 20 of the 
rolls 18 and 19, and before returning therein. 

In this way, the bar 12 between the inlet to the roughing 
assembly 11 and the outlet thereof, before entering the 
finishing train 13, is Subjected to nine or more passes in all, 
during which it assumes its roughed shape given to it by the 
last grooved profile 25. This intermediate product which has 
the roughened shape is then sent to the finishing train 13. 

Alternately, the bar 12 can be worked only during the first 
pass through the grooved profile 35 and not be gripped 
during the return journey towards the BDM stand 15. 
The distance between the edging stand 16 and the BDM 

stand 15 is chosen according to the length of the bar 12 to 
be rolled, which may for example be about 12 m. 

The electric control of the two stands 15 and 16 can be of 
the torque control type (drawing control), with an electric 
shaft after the bar inlet, or without any torque control, 
making the edging stand 16 independent from the BDM 
Stand 15. 
The edging Stand 16 is also provided with means to adjust 

the gap between the working rolls 30 and 31 during rolling, 
that is, loaded. 
The method according to the invention therefore provides 

to use a single BDM stand 15 associated with a single 
reversible edging Stand 16, arranged upstream of the finish 
ing train 13. 
The number of rolling passes in the edging Stand 16 will 

be determined according to the Sizing applied for every 
individual final product. 
The edging Stand 16 can operate both continuously with 

the BDM stand, or independently thereof. 
Moreover, the edging stand 16 can be both fixed or 

shifting. In this Second case, it can move either laterally or 
Vertical to be positioned on the working axis or off-line. 

In order to reduce Stopped production times, the working 
rolls 18, 19 and 30, 31 are associated with fast change 
devices of a conventional type. 

It is apparent that modifications or additions may be made 
to the rolling line 10 and the relative method as described 
heretofore, without departing from the Spirit and Scope of the 
invention. 
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It is also apparent that, although the invention has been 
described with reference to a single specific example, a 
skilled person shall certainly be able to achieve many other 
equivalent forms, but these too shall all come within the field 
and Scope of this invention. 
What is claimed is: 
1. A rolling method for Sections Starting from a Steel bar, 

comprising: 
a roughing Step to shape Said Steel bar into a roughened 

shape comprising: 
passing said steel bar through a Break-Down Mill 
(BDM) stand, the BDM stand comprising a two-high 
reversible roughing Stand, and 

passing Said Steel bar through at least a Reversible 
Edging Stand (RES) located irrespectively upstream 
or downstream of Said BDM stand, 

wherein said RES comprises two first working rolls 
shaped to define one grooved profile having a croSS 
Section Substantially rectangular or Squared, and Said 
Steel bar passes at least once through Said grooved 
profile of Said two first working rolls, 

wherein said BDM stand has second working rolls 
shaped to define a plurality of grooved profiles, 
wherein Said plurality of grooved profiles comprises 
a first grooved profile with a Substantially rectangu 
lar cross-section, and Said Steel bar passes at least 
once through Said first grooved profile of Said Second 
working rolls, and 

wherein Said grooved profile of Said first Working rolls 
is Substantially aligned with Said first grooved profile 
of Said Second working rolls, 

wherein Said Steel bar performs at least one Step 
Selected from the group consisting of passing from 
the first grooved profile of Said Second working rolls 
to Said grooved profile of Said two first working rolls 
and passing from Said grooved profile of Said two 
first working rolls to Said first grooved profile of Said 
Second working rolls, and 

a finishing Step comprising finishing Said Steel bar having 
a roughened shape after the roughing Step. 

2. A rolling method as in claim 1, wherein Said Steel bar 
passes through the first grooved profile of Said Second 
working rolls and through Said grooved profile of Said two 
first working rolls at least twice, a first time in one direction 
and a Second time in the opposite direction and, after passing 
through Said first grooved profile of Said Second working 
rolls and Said grooved profile of Said two first Working rolls 
at least twice, passes through other Said grooved profiles of 
Said Second working rolls. 

3. A rolling method as in claim 1, wherein Said Steel bar 
passes at least twice in Said grooved profile of Said first 
working rolls, a first time in one direction and a Second time 
in the opposite direction, after exiting from Said first grooved 
profile of Said Second working roll. 

4. A rolling method as in claim 1, wherein Said plurality 
of grooved profiles of the Second Working rolls comprises 
five further profiles adjacent to Said first grooved profile, 
through which Said Steel bar passes at least once. 

5. A rolling method as in claim 1, wherein a number of 
rolling passes in Said RES is determined according to the 
sizing applied to each individual final product. 

6. A rolling method as in claim 1, wherein said RES 
operates continuously with said BDM stand. 

7. A rolling method as in claim 1, wherein said steel bar 
translates transversely to Selectively align said Steel bar with 
each of Said grooved profiles of Said Second working rolls to 
achieve a rolling Sequence. 
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6 
8. A rolling method as in claim 1, wherein Said passing the 

steel bar through the BDM stand comprises shifting the 
Second working rolls to Selectively align each of Said 
grooved profiles of Said Second working rolls with a rolling 
axis of the BDM Stand to achieve a rolling Sequence. 

9. A rolling method as in claim 1, wherein said RES 
operates independently with respect to the operation of the 
BDM stand. 

10. A rolling method as in claim 1, wherein 
Said Steel bar passes through the first grooved profile in 

the BDM stand; 
then Said Steel bar passes from the first grooved profile in 

the BDM stand to the RES; 
then Said Steel bar passes through the RES at least twice, 

a first time in one direction and a Second time in an 
opposite direction, 

then said steel bar passes from the RES to the first 
grooved profile, and 

then Said Steel bar passes through other Said grooved 
profiles. 

11. A rolling method as in claim 1, wherein 
said steel bar passes through the RES; 
then said steel bar passes from the RES to the first 

grooved profile in the BDM stand; 
then Said Steel bar passes through the first grooved profile 

in the BDM stand at least twice, a first time in one 
direction and a Second time in an opposite direction, 

then Said Steel bar passes from the first grooved profile to 
the RES, and 

then Said Steel bar passes through other Said grooved 
profiles. 

12. A rolling method as in claim 1, wherein said RES 
comprises two first working rolls shaped to define only one 
grooved profile having a cross-section Substantially rectan 
gular or Squared. 

13. A rolling line for Sections Starting from a Steel bar, 
comprising: 

a roughing assembly comprising: 
a Break-Down Mill (BDM), said BDM comprising at 

least a two-high reversible roughing Stand, able to 
receive at inlet Said Steel bar, and 

a Reversible Edging Stand (RES) located irrespectively 
upstream or downstream of said BDM stand, 

wherein said RES comprises two first working rolls 
shaped to define one grooved profile having a croSS 
Section Substantially rectangular or Squared, 

wherein said BDM stand has second working rolls shaped 
to define a plurality of grooved profiles, wherein Said 
plurality of grooved profiles comprises a first grooved 
profile with a Substantially rectangular croSS-Section for 
passing Said bar therethrough at least once, and 

wherein Said grooved profile of Said first Working rolls is 
Substantially aligned with Said first grooved profile of 
Said Second working rolls, and 

a finishing train arranged downstream of Said roughing 
assembly. 

14. A rolling line as in claim 13, wherein said plurality of 
grooved profiles of the BDM stand comprises five further 
grooved profiles, adjacent to Said first grooved profile, for 
passing Said Steel bar therethrough at least once. 

15. A rolling line as in claim 13, wherein the width of said 
Second working rolls is about 2.5 m and the interaxis 
between the profiles of Said plurality of profiles is in a range 
between about 340 and 460 mm. 
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16. A rolling line as in claim 13, comprising displacement 
means for axially translating Said Second working rolls to 
Selectively align each of Said grooved profiles of Said Second 
working rolls with a rolling axis of the BDM stand to 
achieve a rolling Sequence. 

17. A rolling line as in claim 13, comprising displacement 
means to translate Said Steel bar transversely and Selectively 
align said Steel bar with each of Said grooved profiles of Said 
Second working rolls to achieve a rolling Sequence. 

18. A rolling line as in claim 13, wherein said first 
working rolls of the RES are arranged with their axes of 
rotation orthogonal with respect to the axis of rotation of 
said second working rolls of the BDM stand. 

19. A rolling line as in claim 13, wherein said second 
working rolls are connected to a first motor, Said first motor 
is positioned either below or laterally with respect to Said 
Second working rolls. 

20. A rolling line as in claim 13, wherein said first 
working rolls are mounted either cantilevered or with a 
double Support. 

21. A rolling line as in claim 13, wherein the distance 
between said RES and said BDM stand is chosen according 
to the length of Said Steel bar. 
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22. A rolling line as in claim 13, further comprising a 

torque control for said RES and said BDM stand as a 
drawing control comprising an electric Shaft after the bar 
inlet. 

23. A rolling line as in claim 13, wherein said RES 
comprises means for adjusting a gap between Said first 
working rolls of the RES during rolling. 

24. A rolling line as in claim 13, wherein said RES is 
mounted fixed or shiftable with respect to the working axis. 

25. A rolling line as in claim 9, wherein said first and 
Second working rolls are associated with fast change 
devices. 

26. A rolling line as in claim 13, wherein the control of 
said RES and said BDM stand is without any torque control, 
such that said RES operates independently from said BDM 
Stand. 

27. A rolling line as in claim 13, wherein said RES 
comprises two first working rolls shaped to define only one 
grooved profile having a cross-section Substantially rectan 
gular or Squared. 


